Differences in dispersion of influenza virus lipids and proteins during fusion.
Digitally enhanced low-light-level fluorescence video microscopy and immunochemical staining were used to examine influenza virus envelope lipid and protein redistribution during pH-induced fusion. Video microscopy was performed using viruses labeled with either the lipid analogue octadecylrhodamine B (R18) or fluorescein isothiocyanate (FITC) covalently linked to envelope proteins. Viruses were bound to human red blood cells, and the pattern and intensity of fluorescence were monitored for 30 min while cell-virus complexes were perfused with pH 7.4 or 4.8 media at temperatures either above or below 20 degrees C. R18 showed complete redistribution and dequenching by 30 min at all incubation temperatures, confirming reports that viral fusion occurs at subphysiological temperatures. FITC-labeled protein showed spatial redistribution at 28 degrees C but no change at low temperature. Electron microscopy observations of immunochemical staining of viral proteins confirmed both that protein redistribution at 37 degrees C was slower than R18 and the failure of movement within 30 min at 16 degrees C. Video microscopy monitoring of RNA staining by acridine orange of virus-cell complexes showed redistribution to the RBCs at all temperatures but only after low pH-induced fusion. The results are consistent with differential dispersion of viral components into the RBC and the existence of relatively long-lived barriers to diffusion subsequent to fusion pore formation.